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DETAILED ACTION 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1,2, 9, 13, 15, 19, and 21 are rejected under 35 U.S.C. 103(a) as being 
over Fujii etal. (5,644,158), in view of Jeon (2003/0194853), and evidenced by Chao 
(4,906,589) and Weber et al. (5,075,641). 

As to claims 1 and 19, Fujii et al. teaches a method for treating a gate structure 
comprising a high-k dielectric layer (see col.1, para. 1) over a semiconductor sunstrate 
(abstract), to reduce the surface density of the gate insulator (i.e. dielectric) beneath the 
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electrode (col.4, line 38-50), to lower the leakage current (i.e. interference states 
between gate dielectric and electrode) (see col.3, lines 25-45). 

Fujii et al teaches to form a gate structure (see col. 4, lines 1 -10), however Fujii 
is silent as to the gate structures lithography patterned and etched. 

Chao (4,906,589) provides evidence that it is well known that gate structures are 
lithography patterned and etched. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to implore the steps of lithography patterning and etching gate 
structures, as Choa, to modify the method of forming a gate structure, as Fujii et al., 
because Fujji et al.'s silence shows and absence of criticality in the method implored, 
and Choa provides evidence that it is well known and functional to do so. In absence of 
unexpected results, one skilled in the art would be motivated to use well known and 
functional methods, as it saves time and cost saving to do so. 

Fujii et al. teaches the provision of a hydrogen and nitrogen anneal treatment 
(see col. 4, lines 37 -50), as in claims 1, 9, 13, 15, and 19. 

After the forming of the gate structure, and before the anneal treatment, Fujii et 
al. teaches forming a thin film capacitance layer using a sputtering method (i.e. at least 
one plasma treatment comprising source gas N2 gate structure following the formation 
of the gate structure). 

Although Fujii et al. teaches at least one plasma treatment (i.e. sputtering 
method), and it is known that sputtering methods typically use a source gas N2, Fujii et 
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al. is silent as to the sputter plasma source gas N2. (Examiner interprets treatment to 
mean subjection to some agent or action.) 

Weber et al. provides evidence that sputter nitrogen plasma is typical, known, 
and effective (see col. 1 1 , lines 46-60). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to modify the method of forming a gate structure, as Fujii et al., to 
include the plasma source gas is N2, as applicants' limitation of claims 1 and 19, 
because Fujji et al.'s silence shows and absence of criticality in the method implored, 
and Weber et al. provides evidence that it is typical, known, and functional to do so. In 
absence of unexpected results, one skilled in the art would be motivated to use typically 
known, functional methods, as it saves time and cost saving to do so. 

Fujii et al fails to teach the high-k layer is a stack. 

Jeon teaches use of a treated high-k gate stack, as applicants' limitation (see 
abstract). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to modify the method of forming a gate structure, as Fujii et al., to 
include high-k dielectric layer is a stack, as applicants' limitation, because Jeon teaches 
such methods of use of integrated stacked gate dielectrics overcome the known 
problem of oxidation of silicon by certain high-K dielectric materials when the high-K 
dielectric material is formed directly on a silicon substrate by using a method of forming 
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a treated high-K dielectric stack either overcomes or takes advantage of such reactions, 
and provides electrical advantages of a higher K. 

As to claim 2, Fujii et al teaches anneal at steps 4 and 6, both after step 2, the 
plasma treatment (i.e. sputter). 

As claim 13 is the combination of the limitations in claims 1 and 2, all limitations 
have been addressed in the discussion above. 

As claim 21 only rearranges limitations already presented in claim 1 , all 
limitations have been addressed in the discussion above. 

Claim Rejections - 35 USC § 103 

Claims 3, 14, and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fujii et al, and Jeon as applied to claims 1, 2, 13, 19, and 21 above, further in 
view of Powell et al. (6,458,714) . 

The teaching of Fujii et al. fails to teach the temperature limitations presented in 
claims 3, 14, and 22. 

Powell teaches a step of annealing the gate electrode structure at 600 degrees 
C. to 100 degrees C. which encompasses applicants range of 600 to 750 degree C, as 
in claims 3, 14, and 22 (see col. 7, lines 50-67). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to include the step of annealing, as Powell et al., when forming a 
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high-K dielectric stacked gate structure, as Fijii et al., because Powell et al. teaches the 
anneal will protect underlying layers. 

Claim Rejections - 35 USC § 103 

• Claims 4, and 15, rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fujii et al, and Jeon as applied to claims 1 , 2, 13, 19, and 21 above, further in view of 
Wolf (Silicon Processing for the VLSI Era, Volume 1; Process Technology; pg.58, para. 
2, 1986 Latice Press; ISBN 0-9616721-3-7). 

The teaching of Fujii et al. fails to teach the gas limitation presented in claims 4, 
and 15. 

Wolf teaches it is desirable to use N2 ambient for annealing (as in claims 4 and 

15). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to modify the invention of annealing after forming and treating the 
gate structure (para. 0016), as Fujii et al., by including the temperature range and N2 
ambient, as Wolf, because Wolf teaches it is known and a desirable option of annealing. 

Claim Rejections - 35 USC § 103 

Claims 5, 7, 16, and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fujii et al, and Jeon as applied to claims 1 , 2, 13, 19, and 21 above, 
further in view of Shinriki et al. (2005/0074983). 



Application/Control Number: 10/677,158 Page 7 

Art Unit: 1765 

The modified teaching of Fujii et al. is silent as to the base dielectric layer of the 
gate stack comprising SiO.sub.2, as in claims 5. 

Shinriki et al. teaches it is preferably to change the composition of the dielectric 
stack gradually from the SiO.sub.2 base to a composition primarily of high-k dielectric, 
metal oxides such as hafnium oxide (see para. 83) as to avoid defects such as interface 
states (see para. 0006), as in claims 5, 7, 16, and 18. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to modify the teaching of a dielectric stack layer, as in Fujii et al., 
to include that the base comprise SiO.sub.2, under hafnium oxide, as in Shinriki et al., 
because Shinriki et al. teaches it is preferable because it avoids defects such as 
interface states (see para. 0006). 

Claim Rejections - 35 USC § 103 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fujii et al, 
and Jeon as applied to claims 1, 2, 13, 19, and 21 above, further in view of Haukka et 
al. (2002/0115252). 

Fujii et al. is silent as to the materials listed in claim 6, being high-k. 

Haukka et al. teaches it is known that high-k materials comprise all the materials 
as claimed by applicants' in claim 6 (see para. 7). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to include the high-k materials, as listed by applicatnts, when 
forming a stacked gate structure of high-K dielectric materials, as Fujii et al., because 
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Haukka et al. teaches it is known that claimed materials are high-K dielectrics, and Fujii 
et al. teaches process improvement result as an effect of using high-K materials. 

Claim Rejections - 35 USC § 103 

Claim 8 rejected under 35 U.S.C. 103(a) as being unpatentable over the modified 
invention of Fujii et al, Jeon, and Shinriki, as applied to claims 5, 7, 16, and 18 above, 
and further in view of Sarigiannis et al. of 2004/0152304 . 

As to claim 8, the modified invention of Fujii et al. is silent as to how the high-k 
dielectric materials may be formed, such as ALD (ALCVD) at less than 300 degree C, 
as in claim 8. 

Sarigiannis et al.teaches an ALD deposition temperature of 200 degree C, 
(para.4, 1.1 1), which is within the claimed range of less than about 300 degree C". 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to include a process temperature for ALD deposition, as 
Sarigiannis, when forming the gate structure, of Fujii et al., because Sarigiannis teaches 
it can be advantageous. 

Claim Rejections - 35 USC § 103 

Claims 11 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fujii et al, and Jeon as applied to claims 1,2,13,1 9, and 21 above, further in 
view of Lamont, Jr. (4,457,825). 
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As for claim 1 1 , the modified invention of Fujii is silent as to the pressure of the 
plasma treatment, as applicants' claim. 

Lamont, Jr. teaches typical operation of sputter can occur in a range of between 
about 1 mTorr to about 100 mTorr which overlaps applicants claimed range of about 
1 00 mTorr to about 1 0 Torr (see col. 8. line 46). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to modify the invention of Fujii et al. to include the pressure 
ranges, as in Lamont, Jr., because- Lamont Jr. teaches such a range used at the 
pressure as applicants' limitations in claim 1 1 and 20, are known to be effective. Since 
the reference of Lamont, Jr. does not limit the pressure range selected, one of ordinary 
skill would use a plasma etcher for the method of plasma treatment at any desired 
pressure, including applicants specifically claimed range. 

Response to Arguments 

The remarks toward the reference of Fujii et al. (6,596,599) not proper under 
103(c) filed on 12/25/2006 is sufficient to overcome the 103(a) reference. A new 
grounds of rejection is offered above. 

Applicants' copy and paste two paragraphs, on page 17, from the reference of 
Shinriki, however fails to discuss the relevance of these to paragraphs to use of Shinriki 
as prior art. Applicant fail to provide evidence of how the reference of Shinrike fails as a 
35 USC 103 reference. 
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Applicants' remarks on pages 19, 20, and 21 toward proper motivation to 
combine fail to present anything specific about the motivation which is defective. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Patricia A. George whose telephone number is (571) 
272-5955. The examiner can normally be reached on Tues. - Sat. between 8:00 am 
and 4:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on (571) 272-1465. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Because applicants' do not provide evidence that the motivations are lacking, examiner 



have no response. 



Conclusion 




Patricia A George 
Examiner 
Art Unit 1765 




